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1. Current literature highlights
1.1. Nicotinic acetylcholine receptor agonists
Polyamine toxins, a class of non-oligomeric, low mole-
cular weight compounds isolated from the venom of
spiders and wasps, are non-selective inhibitors of
ionotropic receptors such as ionotropic glutamate
receptors (iGluRs) and nicotinic acetylcholine receptors
(nAChRs). The polyamine moiety of these toxins is
considered to interact with polar or charged amino acid
residues in the interior of cation-selective ion channels.
It has recently been demonstrated that by modification
of the polyamine portion of (i) it was possible to achieve
selectivity for nAChR, as with (ii). Compound (ii) is a
promising lead for the development of novel potent and
selective non-competitive antagonists of nAChR.
Studies were undertaken to provide SAR within the
series exemplified by (ii).1 A small library of seven
compounds was synthesised on trityl chloride solid
phase resin. The library compounds were screened for
activity in the whole-cell patch-clamp assay, using
human embryonic muscle-type nAChR expressed in
TE671 cells. One of the most potent compounds isolated
was (iii) which possessed an IC50 of 460 nM. This work
has provided novel, potent leads worthy of further
investigation.
1.2. ECE Inhibitors
Endothelin-1 (ET-1), a 21 amino acid peptide, is a
potent, long acting vasoconstrictor. High plasma levels
are found in many clinical conditions such as congestive
heart failure, subarachnoid haemorrhage and pulmon-
ary hypertension. Endothelin is produced from its
biologically inactive precursor big-ET by the Zn-endo-
peptidase, endothelin converting enzyme (ECE). It is
thought that the inhibition of ECE-1 may allow the
specific blockage of the whole ET system, and is
therefore an attractive therapeutic approach. Workers
at Hoffman/La Roche have attempted to improve the
potency of their lead (iv) and to elucidate SAR by
modifying three sites on (iv).2 A small library was
synthesised on solid phase in an attempt to generate
potent ECE inhibitors. The library compounds were
evaluated for their inhibition of hECE-1. One of the
most potent compounds found was (v) which possessed
an IC50 of 150 nM. This work has produced potent ECE
inhibitors, and holds promise for further optimisation.
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2. A summary of the papers in this month’s issue.
2.1. Solid-phase synthesis
A remarkable new entry to N -unsubstituted b-lactams
using rink resin as the solid-support has been devel-
oped.3
A concise synthesis of a b-silylethanol anchoring group
on an aminomethylated Merrifield resin has been
achieved from 3-dimethyl(phenyl)silyl-5-oxohexanoic
acid featuring a solid-phase silicon directed Baeyer/
Villiger oxidation of a b-silylketone as the key step.4
A convenient synthesis of enantiomerically pure oxin-
doles using a three component reaction involving 1:3
dipolar cycloaddition reaction has been achieved using
solution and solid phase chemistry.5
2.2. Solution-phase synthesis
A three-component synthesis of stereodefined 4-benzyl-
idene-(or alkenylidene)-pyrrolidines from simple, readily
available starting materials has been described. This
one-pot process is initiated by a conjugate addition of a
propargylamine to a gem -diactivated olefin subse-
quently followed by a carbopalladation involving an
aryl halide (or vinyl triflate).6
Tertiary amides bound to gel-type polystyrene support
were reduced with LiAlH4 to give tertiary amines with
satisfactory purity, whereas the reduction of similar
tertiary amides in solution gave secondary amines as
main products. Synthesis of tertiary amine libraries was
achieved by using this method.7
2.3. Library intermediates
A glucosamine donor was selected for the solution-
phase synthesis of a b-(1-6)-glucosamine pentasacchar-
ide and proved well suited for use in the automated
solid-phase synthesis of a repeating unit trisaccharide.8
Glycosyl iodide donors have been used in both solid-
and solution-phase syntheses yielding a-(1/6)-linked
glucosyl oligomers in highly efficient protocols.9
2.4. Solid-supported reagents
A butyldiethylsilyl polystyrene (PS-DES) supported
ruthenium carbene is a robust, practical and easily
recyclable catalyst for olefin metathesis of substituted
olefins.10
Cyanuric chloride was loaded onto a modified Wang
resin, which was successfully used to convert carboxylic
acids to their corresponding acyl chlorides. The forma-
tion of acyl chlorides were confirmed by condensation
with various amines or alcohols to form the correspond-
ing amides or esters.11
2.5. Novel resins, linkers and techniques
Pyroglutamic cyclisation of glutamic acid has been used
to investigate this amino acid as a linker for the
attachment of alcohols. As a first example, the solid-
phase synthesis of dimers on a 3,3?-diaminodiphenyl-
methanol has been reported.12
Modification of insoluble polymers through covalent
attachment of short chain soluble polymers can produce
hybrids that combine some of the advantages of both
types of polymers such as physical stability and solvent-
like characteristics. A convenient microwave-assisted
PEGylation method of Merrifield resin (MR) has been
developed using focused microwave irradiation under
atmospheric pressure.13
2.6. Library applications
A library of tetrapeptides was evaluated for Hepatitis C
Virus NS3 protease inhibitor activity in an in vitro assay
system comprising the native bifunctional full-length
NS3 (protease-helicase/NTPase) protein.14
A series of [difluoro-(3-alkenylphenyl)-methyl]-phos-
phonates were prepared on non-crosslinked polystyrene,
a soluble polymer support. After cleavage from the
support, the resulting phosphonic acids were examined
for inhibition of protein tyrosine phosphatase.15
The crystal structure of a gp120/CD4/Fab17b complex
was analysed leading to the design of several peptide
libraries. Syntheses of tri- and tetra- and pentapeptides
were performed via a solid phase synthesis methodology
and were assayed against C8166 cells infected by HIV-1
IIIB and screened using a gp120 binding assay.16
References
1. Strømgaard, K.; et al. Bioorg. Med. Chem. Lett. 2002, 12
(8), 1159/1162.
2. Kitas, E. A.; et al. Bioorg. Med. Chem. Lett. 2002, 12 (13),
1727/1730.
3. Dasgupta, S. K; Banik, B. K. Tetrahedron Lett. 2002, 43
(51), 9445/9447.
4. Iyer, P.; Ghosh, S. K. Tetrahedron Lett. 2002, 43 (51),
9437/9440.
5. Ganguly, A. K.; et al. Tetrahedron Lett. 2002, 43 (49),
8981/8983.
6. Azoulay, S.; et al. Tetrahedron Lett. 2002, 43 (51), 9311/
9314.
7. Akamatsu, H.; et al. Tetrahedron Lett. 2002, 43 (49),
8867/8869.
8. Melean, L. G.; et al. Carbohydrate Res. 2002, 337 (21/23),
1893/1916.
9. Lam, S. N.; Gervay-Hague, J. Carbohydrate Res. 2002,
337 (21/23), 1953/1965.
10. Grela, K.; et al. Tetrahedron Lett. 2002, 43 (50), 9055/
9059.
N. Terrett / Combinatorial Chemistry - An Online Journal 5 (2003) 1/42
11. Luo, G.; et al. Tetrahedron Lett. 2002, 43 (49), 8909/8912.
12. Subra, G.; et al. Tetrahedron Lett. 2002, 43 (50), 9221/
9223.
13. Yaylayan, V. A.; et al. Tetrahedron Lett. 2002, 43 (50),
9023/9025.
14. Johansson, A.; et al. Bioorg. Med. Chem. 2002, 10 (12),
3915/3922.
15. Hum, G.; et al. Bioorg. Med. Chem. Lett. 2002, 12 (23),
3471/3474.
16. Boussard, C.; et al. Eur. J. Med. Chem. 2002, 37 (11),
883/890.
Further Reading
Papers on combinatorial chemistry or solid-phase synthesis from other
journals
Johann, T.; Brenner, A.; Schwickardi, M.; Busch, O.; Marlow,
F.; Schunk, S.; Schuth, F. Real-time photoacoustic parallel
detection of products from catalyst libraries. Angewandte
Chemie 2002, 41 (16), 2966/2968.
Rademann, J.; Barth, M. ULTRA loaded resins based on the
cross-linking of linear poly(ethylene imine). Improving the
atom economy of polymer-supported chemistry. Ange-
wandte Chemie 2002, 41 (16), 2975/2978.
Huttenloch, O.; Laxman, E.; Waldmann, H. Solid-phase
development of chiral phosphoramidite ligands for enan-
tioselective conjugate addition reactions. Chemistry*/A
European Journal 2002, 8 (20), 4767/4780.
Ambroise, Y.; Yaspan, B.; Ginsberg, M. H.; Boger, D. L.
Inhibitors of cell migration that inhibit intracellular pax-
illin/a4 binding a well-documented use of positional scan-
ning libraries. Chemistry & Biology 2002, 9 (11), 1219/
1226.
Fitch, W. L.; Zhang, J. J.; Shah, N.; Ouchi, G. I.; Wilgus, R.
L.; Muskal, S. Software for automating analysis of encoded
combinatorial libraries. Combinatorial Chemistry and High
Throughput Screening 2002, 5 (7), 531/543.
Matsushita, S.; Tanaka, Y.; Tabata, H.; Matsuoka, T.;
Ohyama, H.; Nakashima, T. Combinatorial peptide library
for the analysis of antigen recognition by T cells. Combi-
natorial Chemistry and High Throughput Screening 2002, 5
(7), 551/563.
Westman, J.; Lundin, R.; Stalberg, J.; Ostbye, M.; Franzen,
A.; Hurynowicz, A. Alkylaminopropenones and alkyla-
mino-propenoates as efficient and versatile synthons in
microwave-assisted combinatorial synthesis. Combinatorial
Chemistry and High Throughput Screening 2002, 5 (7), 565/
570.
Lepre, C. A.; Peng, J.; Fejzo, J.; Abdul-Manan, N.; Pocas, J.;
Jacobs, M.; Xie, X.; Moore, J. M. Applications of SHAPES
screening in drug discovery. Combinatorial Chemistry and
High Throughput Screening 2002, 5 (8), 583/590.
Weber, L. The application of multi-component reactions in
drug discovery. Current Medicinal Chemistry 2002, 9 (23),
2085/2093.
Schneider, G. Trends in virtual combinatorial library design.
Current Medicinal Chemistry 2002, 9 (23), 2095/2101.
Scicinski, J. J.; Congreve, M. S.; Kay, C.; Ley, S. V. Analytical
techniques for small molecule solid phase synthesis. Current
Medicinal Chemistry 2002, 9 (23), 2103/2127.
Breinbauer, R.; Manger, M.; Scheck, M.; Waldmann, H.
Natural product guided compound library development.
Current Medicinal Chemistry 2002, 9 (23), 2129/2145.
Boussard, C.; Doyle, V. E.; Mahmood, N.; Klimkait, T.;
Pritchard, M.; Gilbert, I. H. Design, synthesis and evalua-
tion of peptide libraries as potential anti-HIV compounds,
via inhibition of gp120/cell membrane interactions, using
the gp120/cd4/fab17 crystal structure. European Journal of
Medicinal Chemistry 2002, 37 (11), 883/890.
Varray, S.; Lazaro, R.; Martinez, J.; Lamaty, F. A new soluble
polymer-supported sulfonyl linker-application to the synth-
esis of cyclic a-amino acids. European Journal of Organic
Chemistry 2002, (14), 2308/2316.
Cardona, C. M.; Jannach, S. H.; Huang, H.; Itojima, Y.;
Leblanc, R. M.; Gawley, R. E.; Baker, G. A.; Brauns, E. B.
Spatially resolved derivatization of solid-phase-synthesis
beads with fluorescent dendrimers: creation of localized
microdomains. Helvetica Chimica Acta 2002, 85 (10),
3532/3558.
Moon, H-S.; Jacobson, E. M.; Khersonsky, S. M.; Luzung, M.
R.; Walsh, D. P.; Xiong, W.; Lee, J. W.; Parikh, P. B.; Lam,
J. C.; Kang, T-W.; Rosania, G. R.; Schier, A. F.; Chang, Y-
T. A novel microtubule destabilizing entity from orthogo-
nal synthesis of a triazine library and zebrafish embryo
screening. Journal of the American Chemical Society 2002,
124 (39), 11608/11609.
Deeg, O.; Kirsch, P.; Pauluth, D.; Baeuerle, P. Combinatorial
parallel synthesis and automated screening of a novel class
of liquid crystalline materials. JCS, Chemical Communica-
tions 2002, (23), 2762/2763.
Toeroek, B.; Bucsi, I.; Prakash, G. K. S.; Olah, G. A.
Deprotection and cleavage of peptides bound to Merrifield
resin by stable dimethyl ether-poly(hydrogen fluoride)
(DMEPHF) complex. a new and convenient reagent for
peptide chemistry. JCS, Chemical Communications 2002,
(23), 2882/2883.
Niggemann, J.; Michaelis, K.; Frank, R.; Zander, N.; Hoefle,
G. Natural product-derived building blocks for combina-
torial synthesis. Part 1. Fragmentation of natural products
from myxobacteria. JCS, Perkin Transactions 1 2002, (22),
2490/2503.
Bonnet, D.; Ganesan, A. Solid-phase synthesis of tetrahydro-
b-carbolinehydantoins via the N-acyliminium Pictet/Spen-
gler reaction and cyclative cleavage. Journal of Combina-
torial Chemistry 2002, 4 (6), 546/548.
Golebiowski, A.; Jozwik, J.; Klopfenstein, S. R.; Colson, A-
O.; Grieb, A. L.; Russell, A. F.; Rastogi, V. L.; Diven, C.
F.; Portlock, D. E.; Chen, J. J. Solid-supported synthesis of
putative peptide b-turn mimetics via Ugi reaction for
diketopiperazine formation. Journal of Combinatorial
Chemistry 2002, 4 (6), 584/590.
Haque, T. S.; Tadesse, S.; Marcinkeviciene, J.; Rogers, M. J.;
Sizemore, C.; Kopcho, L. M.; Amsler, K.; Ecret, L. D.;
Zhan, D. L.; Hobbs, F.; Slee, A.; Trainor, G. L.; Stern, A.
M.; Copeland, R. A.; Combs, A. P. Parallel synthesis of
potent, pyrazole-based inhibitors of Helicobacter pylori
dihydroorotate dehydrogenase. Journal of Medicinal Chem-
istry 2002, 45 (21), 4669/4678.
N. Terrett / Combinatorial Chemistry - An Online Journal 5 (2003) 1/4 3
Coulon, E.; Pinson, J.; Bourzat, J-D.; Commercon, A.;
Pulicani, J-P. Surface-modified carbon felts: possible sup-
ports for combinatorial chemistry. Journal of Organic
Chemistry 2002, 67 (24), 8513/8518.
Rew, Y.; Goodman, M. Solid-phase synthesis of amine-
bridged cyclic enkephalin analogues via on-resin cyclization
utilizing the Fukuyama/Mitsunobu reaction. Journal of
Organic Chemistry 2002, 67 (25), 8820/8826.
Cassel, J. A.; Leue, S.; Gachkova, N. I.; Kann, N. C. Solid-
phase synthesis of substituted alkynes using the Nicholas
reaction. Journal of Organic Chemistry 2002, 67 (26),
9460/9463.
Mason, S. J.; Balasubramanian, S. Solid-phase catch, activate,
and release synthesis of cyanine dyes. Organic Letters 2002,
4 (24), 4261/4264.
Patra, A.; Roy, A. K.; Batra, S.; Bhaduri, A. P. Baylis/
Hillman chemistry in aqueous media: a fast and prac-
tical approach to the azides of Baylis/Hillman adducts
in solution and on solid phase. Synlett 2002, (11), 1819/
1822.
Henkel, B.; Weber, L. A novel four-component synthesis of N-
substituted amino acid esters. Synlett 2002, (11), 1877/
1879.
Lazny, R.; Michalak, M. Application of piperazine-derived
hydrazone linkers for alkylation of solid-phase immobilized
ketones. Synlett 2002, (11), 1931/1934.
Kidwai, M.; Venkataramanan, R.; Dave, B. Studies on
inorganic solid supports under microwave irradiation using
synthesis of pyrano[2,3-d]pyrimidines. Synthetic Commu-
nications 2002, 32 (14), 2161/2168.
Zhang, J-Z.; Zhu, Q.; Huang, X. Convenient synthesis of 2-
arylbenzoxazoles mediated by solid-supported phenyliodine
diacetate. Synthetic Communications 2002, 32 (14), 2175/
2179.
N. Terrett / Combinatorial Chemistry - An Online Journal 5 (2003) 1/44
